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INTRODUCTION 

Th* <tudiet in ihU paper follow the jeneral Une» of the 
worl^Sf FlSmann 5nd Pon..' althou,h elec.ro y|U of 
nft 1. uiually considered when excew energy tt claimed. 
5r «f MCtts energy production during the eleorol- 

O ^ "SS'/nS by Pon« and later rejeaed^' 
S^lf L^J however expUddy state the possibility of obtain. 

S5lS «a cathode, among other proposed ""'l*) ".^^-J- 
SSxiSiSrf excess heat in light water is also cUtrned m a pa- 
««■ bvXsh et al.' Mills and Kneizys* claim to have ob- 
ISS ^^s ene^ab-^^^^^^ 

hitS^fvITuum.^^ dearolytic cell. 

Kor Na,CO;. Note that U S S3 

an electrochemical systan coniamiiy K 0^1 i» usually useo 
in these studies) in DjO U reported in Ref. 6. 
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The experiments were carried out by observing and com^ 
paring the temperature «>i"««««-_^f;^;J;?^-S'tnni. 
:?it ^rw«'Sl^:^o id'SftiSS 20(^^1 silver<oated vac 
A cSo'rimeter dewar having^e same 
^iSon iftd containing the same amount of e»e«rolyt.. 
!SS tJS S eSrodes (nickel cathode end platinum anode). 
rStJKater. wd themistor (thermometer) and st.rred a 

&'ierorr1U%"t7^^^ a bl«Jc • «.-^^^^^^^^ 
?oieTrr:«^^^ 

^^i^J^xiTl^iS^^^^o^ effect on the bydrog" ovcr- 

SSSsKuld be applied «o/«P;«'>«'^'"r«S^^^ 
?er instance before. tartmgthe^^^^^ 

leour the p atlnum anode with steel ^??'« " 
^traled HNO,. and then rinie ^^^ jR^ed water Re^ 
« av« cathode from UJ coniilocr wiin ruuu«i 

thfwSSaVdution in the absence of an dearoly».s current. 
SUrtJrS«S?«. dewar. and free u of organic contam- 

'Tlfter ...embUng the experimental set^. 

-:roffiSri!i"«=fr^^ 
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Noninski EXCESS HEAT WITH LIGHT WATER SOLUTION 
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Fig. I. Experimenial leiup: (1) vacuum-jacketed dewar, (2) ther- 
momewr. (3) platinum anode. (4) nickei cathode, {5) mag- 
netic stirring bar. (6) reiisior heater, (7) rubber iioppcr, (8) 
Teflon tubing. (9) magnetic stirrer, and (10) aluminum 
cylinder. 



current was reversed (platinum anode and nickel cathode), 
and the electrolysis was carried out for 14 to 16 h. 

The elccirolysii heating power was calculated as - 
/£ . _ l.4S)/^, where £^ Is the applied elccrolyiis voltage, 
is the electrolysis current (the term -electrolysis power*; is 
used here for convenience, denoting only the power contrib- 
uting to the joule heating effect during the elcarolysis), and 
1 48 V is the Isoenthalpic voltage, which at the temperatures 
studied practically coincides with the thermoneutral volttge. 
The resistor heater power was calculated as - 
where denotes the resls»r current and Em denote* the re- 
sistor voltage. A Alii* 
The cathode was a 7.5<m-long x 4^-wlde x 0.0125- 
cm-thick nickel foU (Aldrich 99.9+^) splraUed into a cylin- 
drical form. The anode wai a O.l-cm-diam x lO-cm-long 
platinum wire (Johnson-Maithey). The spiral anode and the 
cylindrical cathode were parallel to each other. The leads were 
inserted into Teflon tubes to prevent any recombination of 
the evolving gues- The electrolyte solution in both dewwa 
was 153 ml of 0^ Af KjCOs or 0.57 M NaaCOj in HjG- The 
distilled water was from the cotnmon distiller of the Chemis- 
try Depanmcni of Franklin and Marshall CoUefC, The power 
was delivered by a Zenith SP power supply (alternating 
current component <0.1 Vi). The resistance heater was a 
17e predsioa, metal oxide resistor in a 2-mm-o.d. Teflon 
tube. The electrolyte solution in both dcwars was stirred si- 
multaneously (synchronized for the two dewars) by two id^- 
deal spheroidal ellipse magnedc bars routed by two magnedc 
stirrers at -300 rpm. Electrolysis voltage and current were 
measured by two Kciihley 169 multimeters, and the raiwor 
voluge and current were measured by Extedi 380198 and 
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Micfcma 22-185 A multimeters with 0.01-V and O.OOl-A ac- 
curacy, respectively, The use of vacuum-jacketed dewars, 
rather than air-jacketed dewars or simple flasks, made the 
measureracnU more sensitive (higher heating coefficient). In 
a vacuum-jacketed dcwar unit, input power leads to a greater 
stcady-staw temperature, thus enabling differences in steady- 
state temperatures (for the same configuration) to be more 
pronounced. The temperatures in this study were monitored 
continuously using the capability of the standard calonmeters 
(Parr P-318) to record the temperature continuously (with 
0.01 •C accuracy) on their sirip<han recorder (Fisher Record- 
all Series 5000). 

RESULTS AND OlSCUSSIOH 

The results of the study are shown in Figs. 2 through S. 
Figure 4 is based on the data presented in Figs. 2 and 3. Fig- 
ure 2 shows the absolute change in the measured temperatures 
of the dewars at different conditions, while Fig. 3 shows the 
input powers tn each case. It can be seen from Fig. 3 that 
while Che input power with the resistors working was constant 
zs expected, the input elearolysis power was not. and there 
is a time lag between the appUcation of power and the temper- 
amre response. We compensated for this by selecting appro- 
priate power values when calculating the heating coef naents 
plotted in Fig. 4 (more precisely, the term "heating cocfn- 
cieni" refers only to the iteady-staic values of the quantities 
in Fig. 4; the last paru of the curves in Fig. 4 can be consid- 
ered to represent steady state). The heating cocfficienu plot- 
ted in Fig. 4 were calculated using the average power plotted 
in Fig. 3. Note that other reasonable ways of referring the ob- 
served AT to the appUed power are possible; however, even 
the most conservative approach gives the same qualiutive ef- 
fect « that seen in Fig. 4. Studies currcnUy m progress, using 
a data acquisition system, show sustained steady-state pro- 
duaion of excess heat for many days. Rcsuhs from these 
stucUes are presented elsewhere. 




Time {mini 

Fl|. 2. Time history of umperatures: 

used as the blank for computing the heaung coeffldenis of 
ria 4)- (2) KiCOi calibration ceU (with only resistor heater 
w^JlSiaV (J) N^^^ calibration ceU; W K,CO, eleciro^- 

alectrelysU ceQ. 
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r- 1 Ti«e hlnorv of the applied power: heating power with (1) 

N. CO; «eU. (3) the reiiitor to the K,CO, eeU. (4) 
S^^Kri. of the K,CO, etn. The thertnoneuinl vohigt b 

iiuo ome electroly.U power, in the N.,CO, K»CO, 
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4 Plot of the heating coeffldeiBI over time: (1) «J«^»»'» « 
ft ftM A in K-CO,. (2) ruiitor worhing m N»iCO|. P) 
JiSo{^.VaM3 A il. Na,CO,. »«a (4) rerittor worklr^s 
in KjCOj. 



The heating eoeffident of the Nm^CO, cdJ is Plotwd ta 
Fi. 4 lie hSSng wefTidetu for the mtoor heattr only md 
S; foJSSly»l» circuit only « """JJ^ »f "St^ 

In. loft SVprepenles of the cell are unriiered dunng op- 
^.•!S'T«#rfnadW the volume of electrolyte reinami 
?Sll ?Sl!S!?:c'2Vo of the joluaon ^olu^^^^^^ 
electrol)Md during the I24i operation of the M/Pi cell. 
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In contrast, the calorimeter containing KjCOj showed 
very different behavior. The betting coefncjent of the 
ScoVcen U plotted over time in Rg. 4 The hating coef- 
ndem-Ume cirve of the working decuolysU ceD .s dearly 
JSTe lir^rve of the dewar In -^.^J'^^^y 
Ins The vilue of the heating coeffiaent wjth ^l^^^' 
c3 worWng b -50«C/W. while the heating eoeffident with 
S^^r rXr working U -30;C^. "^^^^^l 
power obtained through the Ni/Pt orcuit a " » 
input power. The tltne-lntegrated power fi.e.. "P"* 
KhMyitem during the cour« of the '^""^J;^'/ 
U -4800 J compared with the output PO*«r ^f. 
Thus Rg 4 shows a significant difference in the te- 
SSr of two identical lystetni that differ only m the post- 

^i'S^'S^lSlitlon for this bduivior of the K,CO, «11 
>, nw maShtforward. In fact, the elcrtrolyHi should be ex- 
SSl to lead to a decrcaK in the heating coefficients com- 
^rf ^ih *h«e of the cells In which only the res.it.or » 
SJrWM - wiuitent with additional heat lo»»« caused 
;;SrfvoWt(.^. . . whid. i. currently observed only ui 

The^oSous attribution of the effed to temperature 
graSnu ^ eSninated by tening ^^^^^ 
Sons of the temperature over time. Three *ero»«on 
SLitioned -2.5 cm apart at bottom. »ddle. and upp^^ 

iso^?.ur,rdifM^^ 

-'^SotSt'tife^d^olysls ^ ^ayj«a«^ wlO. " w^^ 

■ ss?r:irfrni«Ji»^^^ 

t^l'SSSS^* ^b«S?ne hydride, an energy contnbu- 
S!^^.2u?that is more th«. one order of mag^tude 
i«i thMthe excess heat that u observed according to Fig. 4. 

^««ir«* hv the aenUed decirolyds that would be capable of 
SS^nJ h^lJrJJSJmounTpf 

?^etch^ poulbUitles for JJl'^S Si?^ 

trochemlcal behavior between KjCOj an« Na,tU| am 
^"SSSS^ One sud, example U the gngtjon gMgm.c 
Sd. e.g.. by the ^^^^^L^t^^S^t 

!reiS=«S'S^^ 

cooling rather tha^^fJ^"* ^J^'^^^JS 5^, Sdlly 
of even hUher excess ^•jyi*- 7. known, how- 
eemei to mind I. oxygen " ^^^^ 



pared wiih ihc cuneni 
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Noniruki EXCESS HEAT WITH LIChWKSr SOLLTION 




Fig. 5. Temperature changes at three points within the solutloa: (1) at the top. C) tn the middle, and (3) at the bottom. The setup used 
for Au study U similar to that presented in Fig. J, but in the working cell there arc three thermistors instead of one. Section A-B: 
i 5i^?Sf*f T > - 0.2-C/divlsion, stirring onJy; scaion 8-C: ;r axU scale - 30 divjslon/h, y axis scale « 

0.2JC/dlvUion, resistor only: section C-D: jt axis scale - S division/h, r axis Kale ^ 0,2*C/division. resistor only; and sccUon 
D-E: X axis scale - 5 divi$ion/h, > axu scale 0 J'C/division. clectrolysb only. 



These poastbilities were rejected after study of the corre- 
spondence of the Faraday efficiency of the evolved H3 and 
O2 gues. This was done in a separate experiment by collect- 
ing the evolved gases and comparing the measured vohime of 
the gases with the volume corresponding to the quantity of 
electricity that had passed through the ceil over a given time. 
Note also that the absence of appreciable HjPa) O3 re- 
combination has been noted by a number of Investigatora, 
even in systems that contain metals (e.g.» palladium) that are 
known to be good catalysu of that reaction (eg., lUfa* 9 
through 14}« Other preliminary studies (mass spectroscopy, 
pH measuremenu. titration) before and after the experimettt 
showed no unexpected species or pH change, lliese studies 
should be continued further. 

The problem of recombination Is a crudal one in this 
study (nou again that the excess heat here Is calculated after 
subtracting 1.48 V). however* and it deserves spedal actco* 
tion in any further experimenu. On the other hand, u we 
have noted,* the problem of rtcombitudon (and the other 
connected calorlmetric problems) preferably should not be 
solved by studying the effect in a closed ceU with a recom- - 
biner. The recomblner adds new unknowns since the klnet-^ 



ics of the recombination of H3 and O2 to H3O should be weD 
understood through studies such u those in Ref. 15. On the 
other hand, since the claimed excess energy iuelf is a newly 
found, unstudied phenomenon, no additional conditions 
should be Imposed because their eventxiai effea on the repro- 
ducibility of the excess energy Is unknown. For instance, it 
is not dear whether the ability of the recombiner to recom- 
bine not only the Hs and O3 evohdng through electrolysis but 
also all other quantities of H2 and Oi existing in the gas and 
the liquid phase, thus creating concentration gradients, will 
be a hindering factor for the appearance of excess energy. 

An explanation for the increase In the heating coefficient 
for a Nl/Pt circuit might be that an additional source of en** 
ergy of unknown nature is acting ttom within that adds to the 
energy Input to the cell from without* If this nontrivlal pos- 
sibility is confirmed, this effect will be of great importance 
as an alternative energy source. Further calorlmetric sophis- 
tication is necessary to further confirm the reality of the ob- 
served effect and to obtain a quantitative assessment of lu 
magnitude. For instance, to avoid errors of a subjective na- 
ture, a dau acquisition and processing sjrstem Is necessary. 
The measuremenu should be carried out at constant input 
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Sl« studies, S«* «r«^Sri« of he., transfer dur- 
concerns connected w»A ^^^gether with heat lo« 
tag bubble " Slebeck), that this ef- 

adoriroeiry '^'""""'^uS.i^p^caloritnetef (bomb cal- 
St be observed in an 8diab«»/;P^' ^ however. 
i**„Ver) similar to the o« ««J ^^^^^ ^ nud- 
that despite the °P''^*<>" l^ric uchniQue. are not only ca- 
to are carried out. « orim*^ J>tt can decisively prove (or 
pable but are the oiJ^'^rreS in question. There is abo no 
disprove) the reality of ^^^l^lf^^ ©f hours will be in- 
reason to expect ih" nn« »^~ ^nHrm) a 

sufficient to derm.tely o*"^ „ the ,tudies we 

and can easily be '».«=»°"*;;f;!5inE that speculations CmvoV- 

It is the author^ imd««^^^ 
ing reactions of nuclei or any oi ^ome about 

coming the '"""^.fLS afw ffmly establishing the rejj- 
jhould be earned of fnly^atte ^rom- 

i,y of the claime'l 'l'°^e ^ ^ expermtental 
w^ce U net new ^or tct»«- Oneway compton. 

nSlngs of ^*::^l'^tS^XiS^^^ l«v.l of .knowl- 
.ndotheri^hichvrweunexpmn ^^^^.^^^ ^.^^^^l^ 

edge at thrir "^^-K^SS, physics, especially «iuantum 
caused the birth of 20ih century ^ ^^fic discevenes - 
Sedianies. Even one of ** "'Jh^SSse reality U unde- 

Tuable. lUU remains J^"." 'in.poriew . 
experimentally found ef f «t I'^u'J^^ontriviallty) of the ex- 
*^ Since the P«*'*7.*i, u S P^^^ 

phenomenon. 
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Theexperlmentalresult.g-ent^'j-^^^^ 
U mire evidence th«««BJlya.w^^^ ,j ^ 

auction of excess ^'tobe justified for verifymg 
"^'f "r-c flKS JSSp«»« fi overcoming the en- 
SlytrSw^-JbliiS^^^ ,6 and P. It 

"'Wary to the «ff .hSuld be used « t 

f^Ten^--^^^^^^^^^^ 
nolysls of heavy water. 
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